This invention relates to lasers, and, more particu larly, to lasers which emit in the deep red spectral re gion.
Many military systems would benefit from the devel opment of sources of radiation which are "in band' to the receivers. For example, active optical target loca tion systems require laser sources in the visible to near infrared region of the electromagnetic spectrum. This results from the fact that the return from an optical system (its cross section) is highest in its intended region of usage. Thus, for detection of visual or television optical systems sources in the spectral region from 0.4 to 0.9 micrometers are required.
Currently there are very few solid state laser sources under development which have the performance poten tial for these applications. Doubled Nd lasers which emit at 0.53 micrometers are inadequate for many appli cations because the radiation is visible to the naked eye.
Er:LiYF, which emits at 0.85 micrometers is unsatisfac tory for certain applications because the wavelength is too far into the infrared. Ruby lasers which emit at 0.69 micrometers are basically three-level lasers with a high threshold which allows operation only at very low repetition rates, SUMMARY OF THE INVENTION Accordingly, it is an object of this invention to pro vide a high peak power, high repetition rate, high effi ciency optically pumped laser source in the "Deep Red' region of the spectrum.
It is another object of this invention to provide such a source which can operate at room temperature with high peak power and high efficiency at 0.75 microme tes, It is a further object of this invention to provide a high repetition rate solid state laser which operates between 0.53 and 0.85 micrometers.
Briefly, an optically pumped solid state laser operat ing at 0.75 micrometers is provided by using an hol mium (Hot) doped lithium yttrium fluoride (Li YF) crystal.
BRIEF DESCRIPTION OF THE DRAWINGS
The above-mentioned and other features and objects of this invention will become more apparent by refer ence to the following description taken in conjunction with the accompanying drawings, in which:
FIG 
DESCRIPTION OF PREFERREDEMBODIMENT
There exist many electronic transitions which might result in laser operation in the spectral region of inter est. For high peak power, high efficiency operation at room temperature in an optically pumped solid state laser, spectroscopy of the candidate system must meet certain requirements. These requirements exist both for the candidate electronic transition in some ion and for the host into which the ion is doped. The level structure of Holmium, specifically the S I, transition in Holmium, fulfills these requirements.
However, a suitable crystalline host for this transition must be found in which the Ho spectroscopy exhibits certain additional properties. These are enumerated In this event means would be provided to output the laser from the center of the cavity. Alternatively, only one Porro prism could be used and the output taken at the remaining mirror. Positioned within the cavity and along its optical axis is a laser medium 14 and a Q-switch 16. Preferably, the laser medium is a Hot:LiYF rod.
Next to the laser rod 14 there is mounted a pumping means 18 for exciting the rod 14 into a state of high population inversion, typically, a flashlamp. Flashlamp 18 is electrically excited by a voltage from a power source 20.
Q-switch 16 is employed to contain the laser energy within the cavity until a sufficient population inversion is achieved within the rod 14. Typically, a Pockel cell is utilized to effect such Q-switching.
